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&ffi>* 3RZ.— BU — & (polypropylene glycol) J$8H$* fcfciWIJft/ 
ft{fcZ,'J$(polypropylene oxide/ ethylene oxide)£^#> SSfcZiJft£7Gi? 
(polyoxyethylatedpolyols)^mZ,^0fi<J4fc^^lM3a^T'(t^^t<P. 

3. wim*. i +ff«ttWft«fijR*»ett»^*-« cil-io> a^** 

(hGH), AtttMftflMttH? (hG-CSFX (IFN)o _^ 

&&5FftPl£¥£Jfc$l,Z»** (EPO-MPOE), &^g E l 3 *^&Z.$ (CM- 
POE) &*£!WttmflNI?SlMlZ.JIft (SPA-MPOE). 

6. i * Atari*. x+)Witttt*»tt*Mafifij«ft»*»tt«# 

6*fflJ&MMl (POE-IL-llX *#tt«#A^«* (POE- hGH), * 
#tt«#*ftfflHIW*H^ (POE-G-CSF)> flfcfcFl&BWM 1 *** (POE- 
IFN). 

7. WJ^#5 , t 1 fi<Ji£ftZJ& (POE) AWiA4KDa-80KDaW^fio 



HIS dna tt*ft-fc*ftJR. WS**Sttl»!ffl»tt5fi«* 

tt, Bft**KHfW»«1SrM«-- attWXtfifiJRat^ttl (Francis 
Focus on Growth Factors, 3:4-10; 1992 5 B, £ Mediscript, Morntview Court, 
Friem Bamet Land, London N20, OLD, UK itU^D 

#aej«**Zi»*^^b. wtt^w»tt»*aeRi«. aura** 

20,000 ftaw^xftff^KW^xttfti. 

^itifi g-csf „ *A*#fcift. wfff tt#^*-#aafif 4«»tt«je. 

5i^fflo ina. HAtt»wft5»mnz,»*«'^flitt g-csf tt*A£4M 

ttWBRW G-CSF HJPW. »fettE0. £«4*rtWftW*fc*»K. 

ttft*^ poe ^ g-csf «#«aj«tt*Mi*jiiwrs*Kj 
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K S£&A G-CSF 

A G-CSF WHattffWiPT: 

Met Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 
Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 
Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu Val 
Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser Cys Pro 
Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser Gly 
Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser Pro Glu 
Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe Ala 
Thr Thr lie Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro Ala Leu 
Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gin Arg 
Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser Phe Leu Glu Val 
Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 

ft 1 1.5mg/ml G-CSF m lOOmM (pH 8.0)tt»*tt 

fttttt&ffl**' toAm?&mmmm=?m* 20000 mm.m 

(EPO-MPOE) <**fcfc***Z.» :G-CSF=20:1), 
4°C 16 /Mtf. 

ft 2 20 mM ZM® (pH 4.0) 3««Tfit«. «fa 
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7 Pharmacia CM SepharoseFF 8 (1ml ttffig* Img 

« A(20mM MM. P H 4.0 *fftt. *«fi*-t#. SffW M 

ttfMMft). o-30%W«®£«« 3mi/mm, 

280nm ftbffiJH, «^ft*Sce«^__0.5mgtol a 
#*H*«1«HMJ#tf («**BD. fOfflefzPC- ^POE-GCSFJI 

®]%?&&mtt&mm%&m'Kfr : ?ffi%ffi° Pharmacia 
Sephcryl S-200 HR, 300ml. Ul 20mm MM <pH 4.0) -h 

6ml/min ft&$JK 200min, £ 280nm tttt*£&tt*ai*», 
<£#@lttSS>l& («I*J8.IB2). »HJW*f i* 6 * POE-GCSF 

Co ^_^^ 0A 
*wix* g-csf mmrnvm nfs-6o, lowsas&sttfe 

*Mft G-CSF ft IMDM =? 37°C, 5% C0 2 i£# 72 M 

jso m% g-csf GW#gmi5Uffl)fe 2 ». UWWL ioooo 50nl 

JflA96?UR, » Affi IMDM-FBS &m 20, 40, 80, 160, 320pg/ml 
Amgen G-CSF &«J POE-GCSF # A. _37°C, 5% 

C0 2 *£# 48 Wis, $ CellTiter 96 Aqueous aiJ!6l^-K:W*Rft*ttW 
toAWWBtKWH 20 : 1 MTS/PMS #*ft 20 pi 

/?L, mm%$$ 4 /Mtt, B BioTek SS#tt« 490nm ft|<t. SS#ft± 

13), ftSffi*. SW***lWWMfe««»«tt POE-GCSF ft& 

(2) ttrtiSWJ^ 

ICR *R. W 10 ug /kg flJSMc£lt!lS>J POE-GCSF 

#p D n, #UAHffl Amgen G-CSF ^mftfl^PBttttJSU 

mm'-^nm, n^mmmmnm i%$k%m 4). 
mm* m^mmm^mm poe-gcsf #p a n £#rt^ 

^^ijK^a POE-GCSF JR*fll*ffl Amgen G-CSF #?S&ffc 

ax* 2 mi a IEF » 

100 V 15 4W. 200V ism 450V 60 ff±*^CttB*i%«ta 
T#) 0 ftjg. RttffBS*ittfe<tt**B5). #&poe- 
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GCSF-^G-CSF ^ma^Wffll^W^*^. 

(1) SDS-PAGE 

(^JES6). 

(2) ^#P1HPLC 

fcJBTSK gel SW3000«&, & lOniM •WftW* <pH7.4) 
Mu&*H, a^WPfiHPLC, «L&ft l.Oml/min, M«E 280nm j£ 

(3) TOSI^^Sii 

500 ug POE-GCSF M^fn G-CSF flSimWifttl 
6M #J&®M& lmM EDTA ft 0.3 M Tris-HCl ^(pH 8.4), 85$ 
lmg/950ul »«.#ft'f'lP«Z.«aff S-&¥Sft,#£ 37 °C SM 20 
#1^, Sephadex G-25 tfeaSH'OfSfi^SStt (Quick Spin 

Protein Coluinns)jft£k*hJlo JqA±lMW'*Saa»r*** 0.5mg/mlc 
^^±gfiJH#p a p^™p a pffl^fiMl*lW SV8 (*J?Attl£* 
l:25)JBft. W^ftl#ftW*IWI*^ffifi- 25 «C Eft 26*1*. *& 
^VydacC4*i, &ll**B<95% Z.flff, 5% *, 0.1% H*i») 3% - 
76Ktt£tttt* M31 HPLC fHftH.M«ft W POE-GCSF POE ft 

7, j*#fcJfettfflB 

& POE-GCSF W£ltMT 37°C $S 48 A, #»JT 0 A, 3? 6 
A, £12*. IS 24*, £36*. £48*Ifc#, «ff«*ffl SDS-PAOE 
fcft (&&JILS 8), HPLCc POE-GCSF fitt 37°C 

jE&g48A^, ttJ»**»€- 

& HPLC *6WEt&A£-fc*E* (hGH) 1.5mg/ml «lft, g+A^EK 

Met Thr Tyr Gin Glu Phe Glu Glu Ala Tyr He Pro Lys Glu Gin Lys Tyr 
Ser Phe Leu Gin Asn Pro Gin Thr Ser Leu Cys Phe Ser Glu Ser He Pro 
Thr Pro Ser Asn Arg Glu Glu Thr Gin Gin Lys Ser Asn Leu Glu Leu 
Leu Arg lie Ser Leu Leu Leu He Gin Ser Trp Leu Glu Pro Val Gin Phe 
Leu Arg Ser Val Phe Ala Asn Ser Leu Val Tyr Gly Ala Ser Asp Ser Asn 
Val Tyr Asp Leu Leu Lys Asp Leu Glu Glu Gly He Gin Thr Leu Met Gly 
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Arg Leu Glu Asp Gly Ser Pro Arg Thr Gly Gin He Phe Lys Gin Thr Tyr 
Ser Lys phe Asp Thr Asn Ser his Asn Asp Asp Ala Leu Leu Lys Asn Tyr 
Gly Leu Leu Tyr Cys Phe Arg Lys Asp Met Asp Lys Val Glu Thr Phe 
Leu Arg lie Val Gin Cys Arg Ser Val Glu Gly Ser Cys Gly Phe 
ffl lOOmM (pH 8.3) *MftttM*frtft. JllAlMH 1 JttB+fctt* 
t%ft=?WL% 20000 WfFWWftflaJRfcitt (EPO-MPOE) (JS&tfc 
%mm,Z>fti :hGH = 20:l), 4°C 4MtR#16<hBt. HUB* SWSf* 
f. W 10mMNaCl/20mMTris (pH7.5) M#&J&M-£$ti£fTi&it& 
m^^fi 20kD)o &£&7*&&A£K^SfiMftI£*£-t#^ 
Pharmacia Q Sepharose FF ft ( 1ml «tJH^ l-2mg £afi>» A 
(50mMNaCl/20mMTris (pH7.5) ftS6JJt±#, W^Wfc 

B(1M fi«||K^4A)> (WOKSfctfttftWftifeJft. 
3ml/min, 280nm &J&«. SUtfi&IIgS^**^ 0.5mg/ml ft 

^T^HPflUUff. Pharmacia Sephcryl S-200 HR, 300ml o 20mm It 
mm (pH 4.0) ^M¥$J« ±#§SW 6ml/min«M 200min, |E 
280nm ftjttM&tiftt)i11t&> MS^lfiL «tf£*ttfMM* 

-W POE-hGH, ifitta£tt*Jl*JWMft 
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HH^TpJ 4,002,531 

mm^m 4,179,337 

HHWJ 4,414,147 

^S^jfiJ 4,810,643 

H@^iJ 4,894,226 

||@^|J 4,897,471 

Ha^ij 4,904,584 

HH^fH] 5,252,714 

5,349,052 

mm^M 5,773,581 

®#H^J 0098110 

mmi?m 0154316 

gfc&H'fjpJ 0236987 

0243153 

mn^m 0335423 

RfflttfiJ 0338916 

gfcifH^J 0401384 

&M^m 0442724 

gj^H^'J 0459630 

mm^M 0473268 

ftjHIWJ 0539167 

SSffl^jpJ 9016138 

HH^3pJ 9018414 

HIS^jpJ 9018418 

tft^^J 8604145 

%tfri?m 8906546 

tttJ^TpJ 8910932 

ttfclfL^jpJ 9004606 

fflJWH 9105798 

9417185 
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Woodland et al., Journal of Medicinal Chemistry, 1973, 16, 897-901; Wise et al., 
Journal of Pharmacy and Pharmacology, 1978, 30, 686-689 
Proceed Intern. Symp. Control. Rel. Bioact. Mater. 16, (1989)No.268 pp. 509-510; 
Biotechnology 8, (1990) pp. 755-758 

Mumtaz S, Bachhawat BK, Indian J Biochem Biophys 1991 Oct-Dec;28(5-6):346- 
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Appl. No. 001 15346.3 Publ. No. CN 1316436 A 

Applicant: Zhao Jian 

Inventors: Zhao Jian; Jin beiwen; Chen Hu 



Preparation of Water-soluble Slow-releasing Recombinant Protein 

This invention relates to the modification field of protein, more 
particularly, the covalent modification field of amino acid residue of protein 
with water-soluble polymer. This invention relates to the polypeptide 
derivatives having bioactivity. This compound is capable of sustained 
releasing active peptide over a longer period of time. 

Along with the rapid development of recombinant DNA tech, the 
recombinant active protein having biological activity emerges as the times 
require. The protein can be obtained by gene engineering. In order to obtain 
the protein having activity, necessary modification is required except 
nature-recovery, such as the amidation and cardacylation of N-end etc. 
However, while proteins enter into body, they can still be degraded by gastric 
acid, proteinase and deactivated. 

In the course of recent 20 years' clinical practice, some common 
disadvantages of genetically engineered drug appeared on the market have 
been exposed gradually, such as short bialogical half-life, frequent 
administration, having immunogenicity, antibody production in ling term use, 
harsh terms for preserve unstability etc. 

How to protect protein, to prevent its degradation, to prolong its in vivo 
half-life, and to reduce its immunogenicity, have been the most important task 
of pharmaceutics study. The modification of protein is quite necessary 
(Francis Focus on Growth Factors, 3:4-10; 1992, May, Mediscnpt, 
Morntview Court, Friern Barnet Land, London N20, OLD, UK). These 
problems can be effectively solved by making the protein POE 

i 



macromolecularized. At present, there is still no very good method for 
preparing and isolating the single POE macromolecularized protein, and the 
activity and stability of this kind of protein are short of study in a deepgoing 
way. This invention is exactly in view of this needs, to explain the 
abovementioned aspects. 

By way of the preparation of this invention, a new single protein having 
biological activity has been obtained from the reaction mixture. This single 
product, compared with the prior genetically engineered protein, has marked 
advantages: prolonged in vivo half-life, enhanced in vivo bioactivity, 
increased stability, and reduced immunogenicity. 

This invention relates to a single product of an active water-soluble 
slow-releasing recombinant protein, and a method for its preparation and 
purification. By way of the reaction of recombinant protein with POE, such as 
the reaction of G-CSF with POW (20kDa), a single POW 
macromolecularized G-CSF is obtained through ion-exchange and MS 
chromatographically isolating & purifying. It is most heartening that the POE 
macromclecularized G-CSF after bioactivity test, has markedly rapid 
proliferation of induced neutrophile. And having more advantages in, 
compared with G-CSF control, the POE macromolecularized G-CSF has 
higher in vivo bioactivity, better stability and lower metabolic clearance in 
vivo. This is possibly because of molecular size, or the interaction of cell 
acceptors suffered steric hindrance for protein metabolism, while POE it self 
has good biocom-patibility. Hence, the content of this invention for 
water-soluble and stable recombinant protein has a positive significance. 

This invention relates to a single product of an active water-soluble 
slow-releasing recombinant protein and a method for its preparation and 
purification. It is described in detail as follows: 

Firstly, this invention relates to a method for preparing and purifying 
water-soluble slow-releasing recombinant protein. 



This method can macromolecularize the protein with polyoxyethylene. 
By way of selecting suitable buffer solution and pH, activated 
polyoxyethylene is bonded to the aminoacid residue of the protein, the 
reaction efficiency is up to 70%. Using ion exchange and MS 
chromatographic columns, each component in the product is isolated a single 
preparation has been obtained, and confirmed by the peptide mapping. 

Secondly, this invention relates to an active water-soluble slow-releasing 
recombinant protein obtained. The results of bioactivity test and stability 
experiment indicate, this isolated and purified single preparation is both 
biologically active and stable in aqueous solution. 

Example 1 
1 . Preparation of Recombinant h G-CSF 
The amino acid sequence of h G-CSF is as follows: 
Met Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 
Cys Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 
Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu Val 
Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser Cys Pro 
Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser Gly 
Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser Pro Glu 
Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala Asp Phe Ala 
Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro Ala Leu 
Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gin Arg 
Arg Aka Gly Gly Val Leu Val Ala Ser His Leu Gin Ser Phe Leu Glu Val 
Set Tyr Arg Val Leu Arg His Leu Ala Gin Pro 

The somatic protein obtained from the E.coli expression plasmid 
containing said sequence, was nature-recovered, ion-exchanged, and MS 
chromatographically purified, a G-CSF semiprovduct obtained capable of 
being the raw material for POE ylating. 



2. Preparation of POE macromolecularized G-CSF 

1.5mg/ml G-CSF solution from 1, was dialyzed overnight with lOOmM 
(pH 8.0) of Na-phosphate buffer solution, (containing methyl epoxypropyl 
(EPO-M) POE, ov.MW 20kDa, mol ratio POE:G-CSF=20:1) while stirring 
slowly at 4 °C for 16hr. 

3. Isolating and Purifying the Product Mixture 

The product from 2 was dialyzed overnight with 20mM Na acetate 
solution (pH 4.0), and applied to Pharmacia CM Sepharose FF column (1ml 
resin bonded to lmg protein), the column balanced with buffer solution A 
(20mM Na acetate, pH 4.0). The protein was applied, and eluted with buffer 
solution B (1M NaCl, concn gradient 0-30%, flow rate 3ml/min). The eluent 
was observed at 280nm, the part of protein content > 0.5mg/ml was collected. 
The fractions of different peaks were combined and analyzed (result see 
Fig.l). As shown in Fig. The yield of product POE-G-CSF through 
ion-exchange chromatographic column is ~ 70%. 

The protein obtained from ion-exchange chromatographic column was 
MS chromatographed, the column was Pharmacia Sephcryl S-200HR, 300ml, 
balanced with 20mm Na acetate buffer solution (pH 4.0). The applied protein 
was eluted at flow rate 6ml/min for 200min, observed at 280nm, and 
combined the object protein peaks (result see Fig.2). As shown in Fig, the 
yield of product POE-G-CSF though MS chromatographic column is > 95%. 

4. Biological Activity of Product 
(1) in vitro activity test 

The cell strain dependent to G-CSF, in IMDM medium containing heat 
inactivated 10% fetal bovine serum and G-CSF, after cultured under 5% CO2 
at 37 °C for 72hr, was washed twice with G-CSF-free medium. 10k 
cells/50ul/hole, G-CSF standard sample (20, 40, 80, 160, 320pg/ml prepared 
from IMDM-FBS, Amgen Co, US) and self-made POE-G-CSF sample were 
added to a culture plate (96 holes). After cultured under 5% C0 2 at 37 °C for 



48hr, according to the spec of non-isotopic detection agent box (cell Titer 96 
aqu, cell growth), 20ul/hole of the freshly prepared (20:1) MTS/PMS mixed 
solution was added, further cultured for 4hr, the value at 490nm was fetched 
with BioTek enzyme labeler. The standard curve indicated and the calculated 
bioactivity of the sample to be determined by the self-contained software are 
shown in Fig. 3. The result indicates: the POE-G-CSF sample prepared from 
the unique method of this invention has markedly rapid proliferation of in 
vitra induced neutrophile. 
(2) in vivo activity test 

ICR mice was given an intravenous injection of self-made POE-G-CSF 
sample at a dose of lOug protein/kg, and the G-CSF standard sample (Amgen 
Co, US) as positive control (result see Fig.4). As shown in the Fig, the 
POE-G-CSF sample prepared by the method of this invention still has in vivo 
bioactivity. 

5. Isoelectric Point test of the Product 

2ul each of POE-G-CSF primary liquid, G-CSF standard as control, and 
isoelectric point standard were added separately into the sampling holes of 
IEF gel, and focused at 100V for 15min, 200V for 15min, & 450V for 60min, 
the focusing was stopped (this moment the current goes into O). Then the gel 
was fixed and decolorized (shown in Fig.5). The result indicates: POE-G-CSF 
sample and G-CSF sample have the same isoelectric point. 

6. Pattern Analysis of MW and Pancreatopertidase cut Isolation of the 
Product 

(1) SDS-PAGE Electrophoresis 

10% modified SDS polyacrylamide gel electrophoresed and sapphirine 
colored (result see Fig.6). 

(2) Molecular Exclusion HPLC 

Using TSK gel SW 3000 gel column, saturated with lOmM Na 
phosphate buffer solution (pH 7.4) as mobile phase, molecular exclusion 



HPLC phed at l.Oml/min, eluent monitored at 2.80nm (result see Fig.7). The 
product after MS chromatographically purifying has been up to 98% (purity). 
(3) Pancreatopeptidase cut Isolation Pattern 

500u.g of POE-G-CSF and G-CSF sample (control) were vacuum dried, 
and dissolved in 0.3M Tris-HCl solution (p.H 8.4, containing 6M guanicline 
HC1 and ImM EDTA), made the concentration to lmg/950u1, the sample was 
S-Carboxy methylated by adding iodo acetic acid, for 20min at 37 °C. Then 
the sample was desalted using Sephadex G-25 Quick Spin Protein Column. 
Said buffer solution was added to make the final protein concentration to 
0.5mg/ml. 

The above protein sample and the control were digested with proteolytic 
enzyme S V8 (enzyme: substrate 1 :25), the sample-free pancreatic solution as 
the blank, at 25 °C for 26hr. The digested mixture was applied to Vydac C 4 
column, 3% ~ 76% gradiently eluted with solution B (95% acetonitrile, 55 
water, 0.1% trifluoroacetic acid), by way of HPLC peptide map, the 
POE-G-CSF is a single POE chemically modified product. 

7. Study of the Product Stability 

The POE-G-CSF injection was stood at 37°C for 48days, and sampled 
separately at 0, 6, 12, 24, 36, 48 days, reductive SDS-PAGE electrophoresed 
(result see Fig.8) and molecular exclusion HPLC. The result indicates: after 
standing at 37 °C for 48 days, the POE-G-CSF is still undegraded, i.e. very 
stable. 

Example 2 

The aminoacid sequence of Recombinant hGH is as follows: 
Met Thr Tyr Gin Glu Phe Glu Glu Ala Tyr He Pro Lys Glu Gin Lys Tyr 
Ser Phe Leu Glu Asn Pro Gin Thr Ser Leu Cys Phe Ser Glu Ser He Pro 
Thr Pro Ser Asn Arg Glu Glu Tir Gin Gin Lys Ser Asn Leu Glu Leu 
Leu Arg He Ser Leu Leu Leu He Gin Ser Tip Leu Glu Pro Val Gin Phe 



Leu Arg Ser Val Phe Ala Asn Ser Leu Val Tyr Gly Ala Ser Asp Ser Asn 
Val Tyr Asp Leu Leu Lys Asp Leu Glu Glu Gly He Gin Tht Leu Met Gly 
Arg Leu Glu Asp Gly Ser Pro Arg Thr Gly Gin He Phe Lys Gin Tht Tyr 
Ser Lys phe Asp Tht Asn Ser His Asn Asp Asp Ala Leu Leu Lys Asn Tyr 
Gly Leu Leu Tyr Cys Phe Arg Lys Asp Met Asp Lys Val Glu Tht Phe 
Leu Arg He Val Gin Cys Arg Ser Val Glu Gly Ser Cys Gly Phe 
1 .5mg/ml of said HPLC pure recombinant hGH solution was dialyzed 
overnight with lOOmM NH 4 carbonate buffer solution (pH 8.3), methyl 
epoxypropyl (EPO-M) POE (mol ratio POE: hGH 20:1) while stirring slowly 
at 4°C for 16hr. The reaction mixture was ultra filtrated (cut off MW 20kDa) 
with lOmM NaCl/20mM Tris solution (pH 7.5) at 4°C. The primary liquid of 
unreacted hGH-free protein was applied to Pharmacia Q Sepharose FF 
column (1ml resin bound to lmg protein), the column balanced with buffer 
solution A (50mM NaCl/20mM Tris, pH 7.5). The protein was applied, and 
0% ~ 20% gradiently eluted with buffer solution B (1M NaCl) at flow rate 
3ml/min. The eluent was monitored at 280nm, the portion containing protein 
> 0.5mg/ml was partially collected, the cut of different peaks was combined 
and analyzed. The protein obtained from ion-exchange chromatographic 
column was MS chromatographed (Pharmacia Sephcryl S-200HR, 300ml), 
and balanced with 20mM Na acetate buffer solution (pH 4.0). The applied 
protein was eluted at 6ml/min for 200min, the protein outflow was monitored 
at 280nm, the object protein peaks were combined. A single POE-hGH after 
isolating and purifying, was analyzed for pancreatic-peptidase cut isolation 
pattern. The result of activity test indicates: the water-soluble slow-releasing 
recombinant protein still has the effect of accelerating the growth of bone and 
increasing the length of skeleton. 



Claims 



1. A method for preparing water-soluble slow-releasing recombinant 
protein comprising: 

(1) reacting a water-soluble polymer with a recombinant protein at 
appropriate condition; 

(2) obtaining a mixture of water-soluble polymer added to amino acid 
residue of the protein; 

(3) obtaining a single water-soluble slow-releasing recombinant protein 
by isolating the unreactant and other side product using molecular sieve and 
ion-exchange chromatography. 

2. The product of claim 1, wherein said water-soluble polymers are the 
chemical modifi-cations of: glucosan, poly (n-vinyl pyrrolidone) polyethylene 
glycol, polypropylene glycol homopolymer, polypropylene oxide/ethylene 
oxide copolymer, polyoxyethylated polyols and polyvinyl alcohol. 

3. The product of claim 1, wherein said recombinant protein is 
interleukin-1 1 (IL-11), human growth hormone (hGH), human graulocyte 
colony stimulating factor (hG-CSF), and interferon (IFN). 

4. The product of claim 1, wherein said water-soluble slow-releasing 
recombinant protein is a single product capable of manufacturing into various 
preparations which include pharmaceutical^ acceptable diluent, carrier or 
adjuvant. 

5. The method of claim 1, wherein said water-soluble polymer is 
polyoxyethylene (POE), including epoxypropyl methyl POE (EPO-MPOE), 
chloropropyl methyl POE (CM-POE) and succinimidopropionyloxy methyl 
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POE (SPA-MPOE). 



6. The method of claim 1, wherein said water-soluble slow-releasing 
recombinant protein is water-soluble slow-releasing interleukin-12 
(POE-IL-11), water-soluble slow-releasing human growth hormone 
(POE-hGH), water-soluble slow-releasing granulocyte colony stimulating 
factor (POE-G-CSF), and water-soluble slow-releasing interferon (PEO-IFN). 

7. The product of claim 5, wherein said polyoxyethylene (POE) has a 
molecular weight of 40kDa ~ 80kDa. 

8. The product of claim 5, wherein said wherein said water-soluble 
polymer has met the production requirements of GMP, and is 
pharmaceutical^ acceptable. 
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Abstract 



This invention provides a method for preparing and purifying 
water-soluble slow-releasing recombinant protein. Three water-soluble 
polymers which are capable of stabilizing the protein at physiological 
conditions are provided. By way of the method of this invention, new single 
protein having biological activity has been obtained. This single product, 
compared with the prior genetically engineered protein, has marked 
advantages: prolonged in vivo half-life, enhanced in vivo bioactivity, 
increased stability, and reduced immunogenicity. The chemical modifications 
of :human growth hormone (hGH), granulocyte colony stimulating factor 
(G-CSF), interleukin-1 1 (IL-1 1), and interferon (IFN) have been obtained. 
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